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Abstract 
This paper discusses about biomass as a renewable energy supply. This paper defines the 
biomass sources in addition to the biomass power are transformed into energy. It also defines 
the generation used for extracting energy from biomass as well as the benefits and drawbacks 
of the usage of biomass. India has surplus agriculture and wooded area place, therefore 
source of biomass are to be had in bulky in India. So it is beneficial for rural location to 
generate the electricity from biomass. . The government of india has focused on the 
deployment and development biomass electricity zone.The views offered in this contribution 
can be summarized in 4 following fashionable theses: (1) waste disposal is a need, (2) waste 
and biomass can also both be taken into consideration as renewable, (3) waste-to-power is 
an choice leading to land filling and (4) abatement of emissions is a key factor in thermal 
treatment technologies. Several examples demonstrating this approach are blanketed. We 
will make right mixture of waste utilization and its power transformation is been completed. 
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INTRODUCTION 
Biomass is defined as living matter or its 
residues and is a renewable source of 
energy. Biomass is a time period used to 
explain all natural rely produced by way of 
photosynthesis, current on the planet’s 
surface. They consist of all water- and 
land-based plants and bushes, and all 
waste biomass along with municipal solid 
waste (MSW), municipal biosolids 
(sewage), and animal wastes (manures), 
forestry and agricultural residues, 
biodegradable natural affluents from 
industries(like sugar slaughter-homes, 
breweries,distilleries) and positive kinds of 
industrial wastes. The sector's energy 
markets have relied closely at the fossil 
fuels. Biomass is the best other clearly 
going on strength-containing carbon aid 
this is large sufficient in amount to be used 
as a substitute for fossil fuels.production 
and its utilization etc.Through the process 
of photosynthesis, chlorophyll in plants 
captures the sun's energy by converting 
carbon dioxide from the air and water from 
the ground into carbohydrates, i.e., 
complex compounds composed of carbon, 
hydrogen, and oxygen. whilst those 
carbohydrates are burned, they flip back 
into carbon dioxide and water and release 
the sun's electricity they contain. in this 
way, biomass features as a kind of herbal 
battery for storing solar power. 
Bioenergy is the energy obtains from 
biomass. Biomass energy is used in 
different following ways: 
a. Humans and animals use this energy to 
carry out their life activities and in doing 
work through their musles. 
b. Bioenergy is a traditional source of 
energy to produce heat for domestic as 
well as industrial purposes (by burning 
wood, crop residues, bagasse etc.) 
c. Bioenergy can be used to generate 
electricity with the same equipment and 
power plant that are now burning fossil 
fuels. 
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Fig 1: Electricity generation by biomass 
 
the use of biomass to provide power is 
most effective one form of renewable 
power that may be applied to lessen the 
impact of power production and use on the 
worldwide environment. As with any 
power aid there are barriers at the use and 
applicability of biomass and it need to 
compete no longer simplest with fossil 
fuels but with different renewable power 
resources consisting of wind, sun and 
wave strength. Biomass also is the best 
renewable energy source that releases 
carbon dioxide in use. but the launch is 
compensated with the aid of the reality that 
the biomass grown makes use of the 
carbon dioxide from the environment to 
preserve strength sooner or later of 
photosynthesis. If the biomass useful 
resource is being used sustainably, there 
are not any net carbons emissions over the 
time frame of a cycle of biomass 
production.The conversion of biomass into 
power can be carried out in some of ways. 
To provide a gas suitable for direct use in 
spark ignition gasoline engines (s.i.g.e.), 
the gasoline must be supplied in either a 
gaseous, or a liquid shape. Manufacturing 
of a gaseous gas from biomass can be 
finished by means of the software of some 
of technology, every with its speciﬁc 
requirements, blessings and drawbacks. 
 
BIO-MASS CONVERSION 
TECHNOLOGIES 
Biomass can be transformed into useful 
types of strength the usage of a number of 
diﬀerent processes. factors that inﬂuence 
the selection of conversion process are: the 
kind and quantity of biomass feedstock; 
the favored form of the strength, i.e. quit 
use requirements environmental standards 
financial situations and task speciﬁc 
factors. in lots of situations it's miles the 
shape wherein the electricity is required 
that determines the process direction, 
followed through the to be had sorts and 
portions of bio- mass. 
 
Biomass can be converted into three main 
products: two related to energy – 
power/heat generation and transportation 
fuel and one as a chemical 
feedstock.Biomass to Fuel Conversions.is 
shown in fig. 
 
 
Fig 2: BIO-MASS CONVERSION 
TECHNOLOGIES 
 
Conversion of biomass to energy is 
undertaken the use of two important 
technique technologies: thermo-chemical 
and bio-chemical/biological. Mechanical 
extraction (with esteriﬁcation) is the 0.33 
technology for generating energy from 
biomass, e.g. rapeseed methyl ester (RME) 
bio-diesel. Presently the value of bio-
diesel in comparison with fossil gasoline 
makes the generation uncompetitive 
however increasing environmental 
pressures to improve air exceptional, 
specifically in cities, may also alternate 
this situation in the near future. 
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Inside thermo-chemical conversion three 
process alternatives are available: 
combustion, pyrolysis and gasiﬁcation. 
Bio-chemical conversion encompasses 
technique alternatives: digestion 
(production of biogas, a aggregate of in 
particular methane and carbon dioxide) 
and fermentation (manufacturing of 
ethanol). 
 
THERMO-CHEMICAL 
CONVERSION 
Three main processes are used for the 
thermo-chemical con- version of biomass 
i.e. combustion, gasification and pyrolysis. 
 
COMBUSTION 
The burning of biomass in air, i.e. 
combustion, is used over a huge range of 
outputs to convert the chemical energy 
stored in biomass into warmth, mechanical 
energy, or electricity using diverse objects 
of system device, e.g. stoves, furnaces, 
boilers, steam mills, rapid-turbines, and 
lots of others. Combustion of biomass 
produces heat gases at temperatures round 
800–one thousand C.it is possible to burn 
any type of biomass but in exercise 
combustion is possible most effective for 
biomass with a moisture content <50%, 
unless the biomass is pre-dried. high 
moisture content material biomass is 
higher proper to biological conversion 
tactics. 
 
The scale of combustion plant levels from 
very small scale (e.g. for home heating) as 
much as big-scale commercial flora inside 
the variety one hundred–3000 MW. Co-
combustion of biomass in coal ﬁpurple 
power plant life is a especially appealing 
desire due to the excessive conversion 
efﬁciency of that plants. bio-strength 
conversion efﬁciencies for biomass 
combustion powerflowers variety from 
20% to 40%. The better efﬁciencies are 
obtained with structures over a hundred 
MW or when the biomass is co- 
combusted in coal-ﬁcrimson energy flora. 
One warmness engine cycle, the Stiling 
cycle, makes use of combustion to offer 
shaft power at once however the 
development of the cycle is currently 
constrained to small power outputs. 
 
GASSIFICATION 
Gasiﬁcation is the conversion of biomass 
right into a combustible fuel combination 
by way of the partial oxidation of biomass 
at excessive temperatures, usually in the 
range 800–900 C. The low caloriﬁc value 
(CV) gasoline produced may be burnt 
without delay or used as a gasoline for gas 
engines and gas generators. The product 
gas can be used as a feedstock (syngas) 
within the manufacturing of chemical 
materials (e.g. methanol). 
 
One promising concept is the biomass 
included gasiﬁcation/ mixed cycle 
(big/CC), where gasoline turbines convert 
the gaseous fuel to strength with a high 
universal conversion efﬁciency. 
 
An important benefit of huge/CC 
structures is that the gas is cleanedbefore 
being combusted inside the turbine, 
allowing greater compact and much less 
high priced gasoline cleaning device to be 
used, as the volume of gas to be cleaned is 
decreased. The combination of gasiﬁcation 
and combustion ensures high conversion 
efﬁciency, generating internet performance 
of 40–50% for a plant of 30–60 MW 
potential. The produced syngas from 
biomass is used for the manufacturing of 
methanol and hydrogen, which can be 
considered as fuels for transportation and 
others. In the methanol production, either 
oxygen blown or hydrogen indirect 
gasiﬁcation process are preferred in 
production of methanol and the higher 
value CV gas are produced by these 
processes. 
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PYROLYSIS 
Pyrolysis is the conversion of biomass to 
liquid (bio-oil or bio- crude), solid and 
gaseous fractions, by heating the biomass 
in the absence of air to around 500 ᴼC. 
Pyrolysis can be used to produce 
predominantly bio-oil if ﬂash pyrolysis is 
used, enabling the conversion of biomass 
to bio-crude with an efﬁciency of up to 
80%. The bio-oil can be used in engines 
and turbines and its use as a feedstock for 
reﬁneries is also being considered. But 
there are some problems which are still 
there toovercome such as corosivity, less 
thermal stability. Upgrading bio-oils by 
lowering the oxygen content and removing 
alkalis by means of hydrogenation 
andcatalytic cracking of the oil may be 
required for certain applications. 
 
BIO-CHEMICAL CONVERSION 
Two main processes are used, 
fermentation and anaerobic digestion 
(AD), together with a lesser-used process 
based on mechanical extraction/chemical 
conversion. 
 
FERMENTATION 
Fermentation is used commercially on a 
big scale in diverse international locations 
to produce ethanol from sugar vegetation 
(e.g. sugar cane, sugar beet) and starch 
plants (e.g. maize, wheat). The biomass is 
ground down and the starch transformed 
by using enzymes to sugars, with yeast 
then changing the sugars to ethanol. 
Puriﬁcation of ethanol via distillation is an 
energy-extensive step, with approximately 
450 l of ethanol being produced in step 
with ton of dry corn. The solid residue 
from the fermentation process can be used 
as farm animals-feed and within the case 
of sugar cane; the bagasse can be used as a 
gas for boilers or for next gasiﬁcation. The 
conversion of lingo cellulosic biomass 
(such as wood and grasses) is more 
complicated, due to the presence of longer-
chainpolysaccharide molecules and 
requires acid or enzymatic hydrolysis 
before the resulting sugars can be 
fermented to ethanol. Such hydrolysis 
techniques are currently at the pre-pilot 
stage. 
ANAEROBIC DIGESTION 
In Anaerobic digestion (ad) organic 
material is directly converted to a gasoline 
that's termed as biogas. It’s far a 
combination of particularly methane and 
carbon dioxide with small portions of 
other gases including hydrogen sulphide. 
The biomass is transformed in anaerobic 
environment with the aid of bacteria, 
which produces a fuel with an electricity 
of approximately 20–40% of the lower 
heating value of the feedstock. 
 
AD is a commercially proven and is 
broadly used for treating excessive 
moisture content material natural wastes, 
i.e. eighty-90% moisture. Biogas can be 
used without delay in spark ignition 
gasoline engine (s.i.g.e.) and gasoline 
generators and can be upgraded to better 
excellent i.e. herbal gas first-class, with the 
aid of the elimination of CO2. the overall 
conversion efﬁciency can be 21% .as with 
all power era machine using an inner 
combustion engine because the 
primemover, waste warmth from the 
engine oil and water-cooling systems and 
the exhaust may be recovered using a 
combined heat and strength system. 
 
MECHANICAL EXTRACTION 
Extraction is a mechanical conversion 
method wherein oil is made from the seeds 
of numerous biomass crops consisting of 
floor- nuts, cotton, etc. The method 
produces no longer simplest oil however 
also a residual solid or ‘cake’, which is 
appropriate for animal fodder. Three tons 
of rapeseed is required per ton of rape-seed 
oil produced. Rapeseed oil can be 
processed in addition with the aid of 
reacting it with alcohol the usage of a 
technique termed esteriﬁcation to obtain. 
 
 
 
 
 
 
5 Page 1-6 © MAT Journals 2018. All Rights Reserved 
 
Journal of Advancements in Material Engineering 
Volume 3 Issue 2 
BENEFITS OF BIOMASS ENERGY 
Some of the advantages of using biomass 
as a source of energy are illustrated below. 
 Biomass energy is an abundant, secure, 
environmental friendly and renewable 
source of energy. Biomass does not 
add carbon dioxide to the atmosphere 
as it absorbs the same amount of 
carbon in growing as it releases when 
consumed as a fuel. 
 one of the predominant benefits of 
biomass is that it may be used to 
generate electricity with the identical 
device or inside the same electricity 
flowers that are now burning fossil 
fuels. 
 Biomass energy isn't always related to 
environmental impacts together with 
acid rain, mine spoils, open pits, oil 
spills, radioactive waste disposal or the 
damming of rivers. 
 Biomass fuels are sustainable. The 
green plants from which biomass fuels 
are derived fix carbon dioxide as they 
grow, so their use does now not upload 
to the degrees of atmospheric carbon. 
in addition, using refuse as a gasoline 
avoids polluting landfill disposal. 
 Alcohols and other fuels produced by 
biomass are efficient, viable, and 
relatively clean burning. 
 Biomass is easily available and can be 
grown with relative ease in all part of 
the world. 
 
CONSTRAINTS TO BIOMASS 
ENERGY USE 
 Biomass is still an expensive source of 
energy, each in phrases of 
manufacturing biomass and converting 
it into alcohols, as a completely big 
quantity of biomass is wanted. 
 On a small scale there's maximum 
likely a net lack of power as a number 
of power have to be used for 
developing the plant mass; biomass is 
tough to save inside the uncooked 
form. 
 one of the dangers of biomass is that 
direct combustion of biomass can be 
harmful to the environment as burning 
biomass releases carbon dioxide, 
which contributes to the warming of 
the surroundings and possible climatic 
alternate. Burning also creates soot and 
other air pollutants. 
 Improved run- off can reason flooding 
downstream. 
 While plant and animal wastes are 
used as gas, they can not be delivered 
to the soil as fertilizer. Soil with out 
fertilizer is depleted of nutrients and 
brings fewer plants. 
 •Biomass has much less strength than a 
similar extent of fossil fuels. 
 
INSTALLED POTENTIAL OF 
BIOMASS ENERGY   IN INDIA 
Total renewable power based power 
generation was performed ninety four,a 
hundred twenty five MW up to thirty first 
March 2013. Out of which wind energy 
make a contribution 52.20%, small hydro 
strength 20.98%, biomass power 18.63%, 
cogeneration bagasse five.31% and waste 
to strength make contributions 2.88%. 
Punjab has maximum ability for bio 
energy of 3517 MW in 2013.MNRE has 
set up one hundred thirty biomass energy 
tasks that is general aggregate to 999.zero 
MW and 158 bagasse cogeneration 
projects in sugar generators with additional 
capability which combination to 1666.zero 
MW power to feed the grid. Similarly, 
around 30 biomass electricity tasks 
aggregating to about 350 MW are 
underneath various degrees of execution. 
About 70 Cogeneration initiatives are 
underneath implementation with surplus 
capacity aggregating to 800 MW. Fig. 
shows ability of biomass electricity and 
some other renewable strength on thirty 
first March 2013. 
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Chart 1: biomass electricity and renewable 
strength 
 
The contribution of bio-energy to the total 
primary energy consumption in India is 
over 27%, particularly because biomass is 
utilized in a signiﬁcant manner in rural 
areas. General contribution to bio-
electricity is 25,245 MW in strength era. 
but, the contribution of biomass to energy 
production in India is less than 2%—
currently, biomass comprises handiest 
about 3601 MW of mounted capacity, out 
of a complete of 17,500 MW of overall 
biomass electricity established ability 
(may 2013). 
 
CONCLUSION 
It can be concluded that massive potential 
exist for exploration of to be had biomass 
in India to convert it to strength. 
Numerous assets in extensive variety and 
distinctive shape of biomass are available 
in India. numerous sources are there to 
achieve waste biomass e.g. agricultural 
waste, meals wastes, commercial waste- 
waters generated in large volumes which 
recommendations the tendency to replace 
over to non-conventional source of power. 
 
At present fundamental technology are 
being used to transform biomass into 
strength; thermo-chemical and bio-
chemical. choice of conversion 
technologies for biomass depends upon the 
form in which the energy is required like 
combustion produce heat, mechanical, 
electricity energy; pyrolysis, fermentation 
and mechanical extraction produce liquid 
fuels suitable for use as transportation 
fuels etc. Gasiﬁcation processed biomass 
to form syngas. 
 
In India modernization of biomass 
electricity manufacturing should deliver 
social and monetary advantages to each 
ruraland urban areas. If biomass power 
systems are well organized, they are able 
to shape part of electricity supply which 
isenvironmentally useful and additionally 
contribute sustainable development. In the 
present scenario if biomass can make any 
significant energy contributionfor 
development, it must be produced in 
greater quantities.  Biomass is also 
economically justifiable and 
environmentally sound energy system. 
That ensures more traditional modes of 
production and alsouses efficient and 
sustainable way. As it is expected that up 
to the year 2025 the need of biomass 
energy will rise considerably because of 
population growth, more use in industries 
and technological developments which 
also improves biomass fuel or the 
conversion of biomass fuel into powerful 
electricity providers. 
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